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PRIVATE BRANCH EXCHANGE AND
TELEPHONE SYSTEM

BACKGROUND OF THE

INVENTION

1. Field of the Invention

The present invention relates to a private branch exchange
and a telephone system, and more particularly, it relates to a
private branch exchange and a telephone system each capable
ol acquiring connection target specitying information from a
portable terminal.

2. Description of the Background Art

A telephone system capable of acquiring connection target
specilying information from a portable terminal 1s known 1n
general, as disclosed 1n Japanese Patent Laying-Open No.
2004-320110, for example.

The aforementioned Japanese Patent Laying-Open No.
2004-320110 discloses a system including a portable tele-
phone capable of transmitting telephone numbers registered
in a memory through infrared light, a push-button telephone
(fixed telephone) automatically transmitting any telephone
number recetved from the portable telephone, and a main
apparatus transmitting the telephone number received from
the push-button telephone to an outside line. The aforemen-
tioned Japanese Patent Laying-Open No. 2004-320110
describes no processing after the transmaission of the tele-
phone number to the outside line from the main apparatus.

If a plurality of push-button telephones are present 1n rela-
tion to the system described 1n the alforementioned Japanese
Patent Laying-Open No. 2004-320110, however, it 1s con-
ceivably impossible to inform the user about which one of the
plurality of push-button telephones 1s connected with the
connection target having the telephone number received from
the portable telephone, since no processing after the trans-
mission of the telephone number to the outside line from the
main apparatus 1s described.

SUMMARY OF THE INVENTION

The present invention has been proposed in order to solve
the aforementioned problem, and an object of the present
invention 1s to provide a private branch exchange and a tele-
phone system each capable of informing the user about a fixed
telephone connected to a connection target.

A private branch exchange according to a first aspect of the
present mmvention includes a first communication portion
capable of acquiring connection target speciiying informa-
tion related to a connection target from a portable terminal, a
second communication portion allowing telephone commu-
nication between a fixed telephone corresponding to the por-
table terminal and the connection target on the basis of the
connection target speciiying information, and a control por-
tion making a call to the connection target on the basis of the
connection target specilyving information and ringing the
fixed telephone corresponding to the portable terminal from
which the connection target speciiying information has been
acquired.

As hereinabove described, the private branch exchange
according to the first aspect of the present invention 1s pro-
vided with the first communication portion capable of acquir-
ing the connection target specilying information related to the
connection target from the portable terminal and the control
portion making a call to the connection target on the basis of
the connection target specilying information and ringing the
fixed telephone corresponding to the portable terminal from
which the connection target specitying information has been
acquired, whereby the private branch exchange can inform

10

15

20

25

30

35

40

45

50

55

60

65

2

the user about the fixed telephone connected to the connection
target on the basis of the connection target specilying infor-
mation by ringing the fixed telephone corresponding to the
portable terminal from which the connection target specily-
ing information has been acquired.

The aforementioned private branch exchange according to
the first aspect preferably further includes a storage portion
storing association between each of a plurality of portable
terminals and the fixed telephone corresponding to each of the
plurality of portable terminals, and the control portion 1s
preferably formed to ring the fixed telephone corresponding
to the portable terminal from which the connection target
speciiying information has been acquired on the basis of the
association between the portable terminal and the fixed tele-
phone stored 1n the storage portion. According to this struc-
ture, the control portion can reliably recognize the fixed tele-
phone corresponding to the portable terminal from which the
connection target specitying information has been acquired
on the basis of the association previously stored in the storage
portion, whereby the same can more reliably ring the fixed
telephone corresponding to the portable terminal from which
the connection target specilying information has been
acquired.

In this case, the first communication portion 1s preferably
formed to also acquire telephone number information of the
portable terminal from the portable terminal, 1n addition to
the connection target specilying information related to the
connection target. According to this structure, the control
portion can easily specily the fixed telephone corresponding
to the portable terminal on the basis of the telephone number
information acquired from the portable terminal.

In the aforementioned private branch exchange including
the storage portion, the storage portion preferably stores one-
to-one correspondence between the portable terminal and the
fixed telephone 1n a list form. According to this structure, the
control portion can more easily specily the fixed telephone
corresponding to the portable terminal from which the con-
nection target specitying information has been acquired on
the basis of the one-to-one correspondence between the por-
table terminal and the fixed telephone stored 1n the list form.

In this case, the storage portion preferably stores one-to-
one correspondence between a telephone number assigned to
the portable terminal and an extension number assigned to the
fixed telephone 1n a list form. According to this structure, the
control portion can easily specity the extension number of the
fixed telephone corresponding to the portable terminal from
which the connection target specitying information has been
acquired on the basis of the one-to-one correspondence
between the telephone number of the portable terminal and
the extension number of the fixed telephone stored 1n the list
form.

In the aforementioned private branch exchange according
to the first aspect, the control portion 1s preferably formed to
allow telephone communication between the fixed telephone
and the connection target by connecting the fixed telephone
and the connection target with each other through the second
communication portion when the user makes telephone com-
munication through the fixed telephone 1n response to ringing
of the fixed telephone. According to this structure, the control
portion connects the fixed telephone and the connection target
with each other through the second communication portion
when the user makes telephone communication through the
fixed telephone 1n response to ringing of the fixed telephone,
thereby easily allowing the telephone commumnication
between the fixed telephone and the connection target.

In the aforementioned private branch exchange according
to the first aspect, the second communication portion 1s pret-
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erably formed to be connectable to the portable terminal and
the connection target, and the control portion 1s preferably
formed to allow telephone communication between the por-
table terminal and the connection target by connecting the
portable terminal corresponding to the fixed telephone and
the connection target with each other through the second
communication portion when the user does not make tele-
phone communication through the fixed telephone in
response to ringing of the fixed telephone. According to this
structure, the control portion can more reliably allow the user
having transmitted the connection target specilying informa-
tion from the portable terminal to make telephone communi-
cation with the connection target by connecting the portable
terminal from which the connection target specifying infor-
mation has been acquired and the connection target with each
other through the second communication portion, also when
the user does not make telephone communication through the
fixed telephone 1n response to ringing of the fixed telephone.

In this case, the control portion 1s preferably formed to
allow telephone communication between the portable termi-
nal and the connection target by connecting the portable
terminal corresponding to the fixed telephone and the con-
nection target with each other through the second communi-
cation portion in place of telephone communication between
the fixed telephone and the connection target on the assump-
tion that the user does not make telephone communication
through the fixed telephone 1n response to ringing of the fixed
telephone when determining that the line of the fixed tele-
phone 1s busy. According to this structure, the control portion
connects the portable terminal corresponding to the fixed
telephone and the connection target with each other through
the second communication portion also when the line of the
fixed telephone 1s busy, whereby the user can reliably make
telephone communication with the connection target.

In the aforementioned private branch exchange having the
control portion allowing telephone communication between
the portable terminal and the connection target when the user
does not make telephone communication through the fixed
telephone, the control portion 1s preferably formed to allow
telephone communication between the portable terminal and
the connection target by connecting the portable terminal
corresponding to the fixed telephone and the connection tar-
get with each other through the second communication por-
tion 1n place of telephone communication between the fixed
telephone and the connection target on the assumption that
the user does not make telephone communication through the
fixed telephone 1n response to ringing of the fixed telephone
when determiming that the user has not performed a telephone
communication starting operation on the fixed telephone up
to a lapse of a prescribed time from starting of ringing of the
fixed telephone. According to this structure, the control por-
tion connects the portable terminal corresponding to the fixed
telephone and the connection target with each other through
the second communication portion also when the user has not
performed the telephone communication starting operation
on the fixed telephone up to a lapse of the prescribed time
from starting of ringing of the fixed telephone, whereby the
user can reliably make telephone communication with the
connection target.

In the aforementioned private branch exchange having the
control portion allowing telephone communication between
the portable terminal and the connection target when the user
does not make telephone communication through the fixed
telephone, the control portion is preferably formed to transmit
information requesting the connection target to be on standby
to the connection target through the second communication
portion before connecting the portable terminal correspond-
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ing to the fixed telephone and the connection target with each
other through the second communication portion. According
to this structure, the control portion can previously inform the
connection target about the request to be on standby before a
lapse of a time (waiting time) required for connecting the
connection target and the portable terminal with each other
through the second communication portion, whereby the con-
nection target can be mnhibited from erroneously recognizing
that the same has been disconnected from the private branch
exchange 1n the waiting time.

In the alorementioned private branch exchange according,
to the first aspect, the control portion 1s preferably formed to
transmit information purporting that connection with the con-
nection target 1s not established to the portable terminal
through the first communication portion without ringing the
fixed telephone when connection with the connection target 1s
not established. According to this structure, the user can eas-
1ly recognize that connection with the connection target is not
established.

In the alforementioned private branch exchange according
to the first aspect, the first communication portion 1s prefer-
ably formed to acquire the connection target speciiying infor-
mation related to the connection target from the portable
terminal by making inifrared communication. According to
this structure, the first communication portion capable of
making infrared communication can easily acquire the con-
nection target specilying information from the portable tele-
phone.

In the atorementioned private branch exchange according,
to the first aspect, the second communication portion prefer-
ably includes a telephone communication portion connected
to an outside telephone network and an IP commumnication
portion connected to an IP network, and 1s preferably formed
to allow telephone communication between the fixed tele-
phone and the connection target through at least either the
outside telephone network or the IP network. According to
this structure, the second communication portion can easily
allow telephone communication between the fixed telephone
and the connection target through at least either the outside
telephone network or the IP network, due to the presence of
the telephone communication portion and the IP communi-
cation portion.

In this case, the control portion 1s preferably formed to
make a call by selecting either the outside telephone network
or the IP network not occupied for another call. According to
this structure, the control portion can easily allow telephone
communication through the outside telephone network or the
IP network not occupied for another call.

In the aforementioned private branch exchange having the
second communication portion including the telephone com-
munication portion and the IP communication portion, the
control portion 1s preferably formed to make a call by select-
ing either the outside telephone network or the IP network at
a lower charge. According to this structure, the user can make
telephone communication at a low cost through the outside
telephone network or the IP network at a lower charge.

A telephone system according to a second aspect of the
present ivention includes a portable terminal capable of
transmitting connection target specitying information related
to a connection target, a plurality of fixed telephones, and a
private branch exchange including a first communication por-
tion capable of acquiring the connection target specifying
information transmitted from the portable terminal, a second
communication portion allowing telephone communication
between the fixed telephone corresponding to the portable
terminal and the connection target on the basis of the connec-
tion target specilying information, and a control portion
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formed to make a call to the connection target on the basis of
the connection target specifying information and to ring the
fixed telephone corresponding to the portable terminal from
which the connection target speciiying information has been
acquired.

In the telephone system according to the second aspect of
the present invention, as hereinabove described, the private
branch exchange 1s provided with the first commumnication
portion capable of acquiring the connection target specifying,
information related to the connection target from the portable
terminal and the control portion making a call to the connec-
tion target on the basis of the connection target specilying
information and ringing the fixed telephone corresponding to
the portable terminal from which the connection target speci-
tying information has been acquired, whereby the telephone
communication system can inform the user about the fixed
telephone connected to the connection target on the basis of
the connection target specilying information by ringing the
fixed telephone corresponding to the portable terminal from
which the connection target specitying information has been
acquired.

In the aforementioned telephone system according to the
second aspect, the private branch exchange preferably further
includes a storage portion storing association between each of
a plurality of portable terminals and the fixed telephone cor-
responding to each of the plurality of portable terminals, and
the control portion of the private branch exchange 1s preter-
ably formed to ring the fixed telephone corresponding to the
portable terminal from which the connection target specily-
ing 1mformation has been acquired on the basis of the asso-
ciation between the portable terminal and the fixed telephone
stored 1n the storage portion. According to this structure, the
control portion can reliably recognize the fixed telephone
corresponding to the portable terminal from which the con-
nection target specitying imnformation has been acquired on
the basis of the association previously stored in the storage
portion, whereby the same can more reliably ring the fixed
telephone corresponding to the portable terminal from which
the connection target specilying information has been
acquired.

In this case, the first communication portion of the private
branch exchange 1s preferably formed to also acquire tele-
phone number information of the portable terminal from the
portable terminal, 1n addition to the connection target speci-
tying information related to the connection target. According
to this structure, the control portion can easily specily the
fixed telephone corresponding to the portable terminal on the
basis of the telephone number information acquired from the
portable terminal.

In the atorementioned telephone system having the private
branch exchange including the storage portion, the storage
portion of the private branch exchange preferably stores one-
to-one correspondence between the portable terminal and the
fixed telephone 1 a list form. According to this structure, the
control portion can more easily specily the fixed telephone
corresponding to the portable terminal from which the con-
nection target specilying information has been acquired on
the basis of the one-to-one correspondence between the por-
table terminal and the fixed telephone stored 1n the list form.

In this case, the storage portion of the private branch
exchange preferably stores one-to-one correspondence
between a telephone number assigned to the portable terminal
and an extension number assigned to the fixed telephone 1n a
list form. According to this structure, the control portion can
casily specily the extension number of the fixed telephone
corresponding to the portable terminal from which the con-
nection target specitying information has been acquired on
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6

the basis of the one-to-one correspondence between the tele-
phone number of the portable terminal and the extension
number of the fixed telephone stored 1n the list form.

The foregoing and other objects, features, aspects and
advantages of the present invention will become more appar-
ent from the following detailed description of the present

invention when taken 1n conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing the overall structure of
a telephone system according to an embodiment of the
present invention;

FIG. 2 illustrates a portable telephone-fixed telephone
table according to the embodiment of the present invention;

FIG. 3 1s a flow chart showing processing for allowing
telephone communication between a portable telephone and a
connection target according to the embodiment of the present
invention;

FIG. 4 1s a flow chart showing processing for allowing
telephone communication with a connection target 1n a gate-
way apparatus according to the embodiment of the present
imnvention; and

FIG. 5 1s a flow chart showing processing for allowing
telephone communication between a fixed telephone and a
connection target according to the embodiment of the present
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of the present invention 1s now described
with reference to the drawings.

First, the structure of a telephone system 100 according to
the embodiment of the present invention 1s described with
reference to FIGS. 1 and 2.

The telephone system 100 according to the embodiment of
the present invention includes a gateway apparatus 1, four
portable telephones 2a, 256, 2¢ and 2d and four fixed tele-
phones 3a, 35, 3¢ and 3d, as shown 1n FIG. 1. The gateway
apparatus 1 has a function of relaying either an external
connection target 4 or any of the portable telephones 2a to 2d
to any of the four fixed telephones 3a to 3d. The gateway
apparatus 1 1s an example of the “private branch exchange™ 1n
the present invention, and the portable telephones 2a, 256, 2¢
and 2d are examples of the “portable terminal™ in the present
invention.

Specific telephone numbers are assigned to the portable
telephones 2a, 2b, 2¢ and 2d respectively. Further, specific
extension numbers are assigned to the fixed telephones 3a,
3b, 3¢ and 3d respectively.

The portable telephone 2a includes a communication por-
tion 21a used for making telephone communication or the
like through the portable telephone 2a, an infrared commu-
nication portion 22a used for making data communication
other than the telephone communication, a ringing portion
23a, a ROM 24a, a RAM 25a and a CPU 26a, as shown 1n
FIG. 1.

The communication portion 2a 1s connectable to a portable
telephone network 5, and formed to thereby allow single-line
telephone communication. Consequently, the portable tele-
phone 2a 1s formed to be capable of making telephone com-
munication with the gateway apparatus 1 connected to an
outside telephone network 6 and an IP network 7 through the
portable telephone network 5. The infrared communication
portion 22a 1s formed to be capable of making radio commu-
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nication with an infrared communication portion 13,
described later, of the gateway apparatus 1. The ringing por-
tion 23a 1s formed to generate a ringtone or to vibrate (ring)
on the basis of a control operation of the CPU 26a when the
communication portion 21a recerves an incoming call. Thus,
the CPU 26a 1s formed to inform the user operating the
portable telephone 2a about the incoming call.

The ROM 24aq, formed by a rewritable nonvolatile
memory, stores a program for controlling the portable tele-
phone 2a etc. The ROM 24q also stores an address book 124a
storing a plurality of connection target telephone numbers
224a corresponding to a plurality of connection targets 4
respectively. The CPU 26a 1s formed, when the user selects
any of the plurality of connection target telephone numbers
224a trom the address book 124a by operating the portable
telephone 2a, to transmit the selected connection target tele-
phone number 224q and a telephone number (telephone num-
ber information) “aaa-aaaa-aaaa” of the portable telephone
2a to the gateway apparatus 1 through the inirared commu-
nication portion 22a. The connection target telephone num-
bers 224a are examples of the “connection target specilying,
information” 1n the present invention.

The RAM 23a, formed by a volatile memory, 1s used as a
working area of the CPU 26a. The CPU 26a 1s formed to
control operations of the respective portions of the portable
telephone 2a by running the program stored in the ROM 24a.

The portable telephones 25, 2¢ and 24 are similar 1n struc-
ture to the portable telephone 2a, and hence redundant
description 1s omitted.

The fixed telephone 3a includes a communication portion
31a for performing analog line connection, a ringing portion
32a and a CPU 334, as shown in FI1G. 1. The communication
portion 31a 1s connected to an analog communication portion
11, described later, of the gateway apparatus 1, and formed to
be capable of making telephone communication with the
gateway apparatus 1 through an extension line. The ringing
portion 32a 1s formed to generate a ringtone (to ring) on the
basis of a control operation of the CPU 33a when the com-
munication portion 31a recerves an incoming call. Thus, the
CPU 33a 1s formed to inform the user that the fixed telephone
3a has received the incoming call. Further, the CPU 33aq 1s
formed to control operations of the respective portions of the
fixed telephone 3a by running an unshown program.

The fixed telephones 35, 3¢ and 34 are similar 1n structure
to the fixed telephone 3a, and hence redundant description 1s
omitted.

The gateway apparatus 1 includes the analog communica-
tion portion 11 for performing analog line connection, an IP
communication portion 12 for performing line connection to
an IP (Internet Protocol) network 7 and the infrared commu-
nication portion 13, as shown 1n FIG. 1. The gateway appa-
ratus 1 further includes a ROM 14, a RAM 15 and a CPU 16.

The analog communication portion 11 1s connected to the
outside telephone network 6 through a plurality of outside
lines, and formed to be capable of simultaneously performing
a plurality of telephone communication operations through
the respective outside lines. Thus, the gateway apparatus 1 1s
formed to be capable of connecting the connection target 4
and the portable telephone 2a (26, 2¢ or 2d) with each other
through the analog communication portion 11 or the IP com-
munication portion 12 by connecting the gateway apparatus 1
and the connection target 4 with each other through the analog
communication portion 11 or the IP communication portion
12 and simultaneously connecting the gateway apparatus 1
and the portable telephone 2a (2b, 2¢ or 2d) with each other
through the analog communication portion 11 or the IP com-
munication portion 12. The analog communication portion 11
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and the IP communication portion 12 are examples of the
“second communication portion” in the present invention.
The analog communication portion 11 1s also an example of
the “telephone communication portion” in the present inven-
tion.

The analog communication portion 11 1s connected to the
four fixed telephones 3a to 34 through a plurality of extension
lines, and formed to allow telephone communication between
the fixed telephones 3a to 34 and the connection target 4 or the
portable telephones 2a to 2d by connecting the outside lines
or the IP communication portion 12 and the extension lines
with each other. A LAN (Local Area Network) 8 1s connected
to IP communication portion 12, which has a function of
communicatively connecting terminals (not shown) on the
L. AN 8 with each other.

The mifrared communication portion 13 1s formed to be
capable of making radio communication with the portable
telephone 2a (2b, 2¢ or 2d) and to be capable of recerving any
connection target telephone number 224a selected by the user
on the portable telephone 2a (256, 2¢ or 2d) and the telephone
number of the portable telephone 2a (26, 2¢ or 2d). The
inirared communication portion 13 1s an example of the “first
communication portion” in the present mvention.

The ROM 14 stores a portable telephone-fixed telephone
table 16a shown 1n FIG. 2, in addition to a program for
controlling the gateway apparatus 1 and various set informa-
tion of the gateway apparatus 1. The portable telephone-fixed
telephone table 16a stores one-to-one correspondence
between each of the telephone numbers of the portable tele-
phones 2a, 2b, 2¢ and 2d and each of the extension numbers
of the fixed telephones 3a, 36, 3¢ and 3d corresponding to the
portable telephones 2a, 2b, 2¢ and 2d respectively 1n a list
form. The ROM 14 1s an example of the “storage portion™ 1n
the present invention.

More specifically, the portable telephone 2a having the
telephone number “aaa-aaaa-aaaa” i1s associated with the
fixed telephone 3a having an extension number “AAA”. The
portable telephone 25 having a telephone number “bbb-bbbb-
bbbb™ 1s associated with the fixed telephone 35 having an
extension number “BBB”. The portable telephone 2¢ having
a telephone number *“ccc-cccc-cecc™ 1s associated with the
fixed telephone 3¢ having an extension number “CCC”. The
portable telephone 24 having a telephone number “ddd-dddd
dddd” 1s associated with the fixed telephone 3d having an
extension number “DDD”.

As shown 1 FIG. 1, the RAM 15, formed by a volatile
memory, 1s used as a working area of the CPU 16. The CPU
16 1s formed to control operations of the respective portions
of the gateway apparatus 1 by running the program stored 1n
the ROM 14. The CPU 16 1s an example of the “control
portion” 1n the present invention.

According to this embodiment, the CPU 16 1s formed to
attempt connection to the connection target 4 specified by the
corresponding connection target telephone number 224a by
transmitting the connection target telephone number 224a
received from the portable telephone 2a to an external tele-
phone switchboard (not shown) or the like through the analog
communication portion 11 or the IP communication portion
12. Further, the CPU 16 1s formed to select either the outside
telephone network 6 or the IP network 7 not yet occupied by
another call or the like and at a lower charge and to transmut
the connection target telephone number 224a to the external
telephone switchboard or the like through the analog com-
munication portion 11 or the IP communication portion 12
corresponding to the selected network 6 or 7 at this time.

In addition, the CPU 16 1s formed to extract the fixed
telephone 3a corresponding to the portable telephone 2a with
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reference to the portable telephone-fixed telephone table 164
stored 1n the ROM 14 and to make a call to the extension
number “AAA” of the extracted fixed telephone 3a while
maintaining connection with the connection target 4 when the
connection with the connection target 4 1s established. Thus,
the CPU 16 1s formed to ring the ringing portion 32a of the
fixed telephone 3a unless the line of the fixed telephone 3a 1s
busy. Further, the CPU 16 1s formed, when detecting that the
user of the fixed telephone 3a has performed a telephone
communication starting operation such as that of picking up a
telephone recerver (not shown) within a prescribed time and
the line has been connected (oil-hook), to connect the fixed
telephone 3a and the connection target 4 to the external tele-
phone switchboard for allowing telephone communication
between the fixed telephone 3a and the connection target 4.
According to this embodiment, the CPU 16 1s formed,
when the line of the fixed telephone 3a 1s busy or the fixed
telephone 3a 1s not off-hook but the ringing portion 32a 1s
rung in excess of the prescribed time (connection with the
fixed telephone 3a cannot be established), to transmit infor-
mation (standby information) requesting the connection tar-
get 4 to be on standby with a message “connecting, please

wait” to the connection target 4, with which the connection
has been established, through the analog communication por-
tion 11 or the IP communication portion 12. Thus, the CPU 16
1s formed to output the information requesting the connection
target 4 to be on standby with a voice or an 1mage.

Further, the CPU 16 1s formed to attempt connection to the
portable telephone 2a by transmitting the telephone number
“aaa-aaaa-aaaa” of the portable telephone 2a to an external
portable telephone base station (not shown) or the like
through the analog communication portion 11 or the IP com-
munication portion 12 after transmitting the standby infor-
mation. Thus, the CPU 16 1s formed to ring the ringing por-
tion 23a of the portable telephone 2a having transmitted the
connection target telephone number 224a. Further, the CPU
16 1s formed, when detecting that the user of the portable
telephone 2a has performed a telephone communication
starting operation by pressing an unshown prescribed button
or the like and the line has been connected (off-hook), to allow
telephone communication between the portable telephone 24
and the connection target 4 by connecting the portable tele-
phone 2a and the connection target 4 with each other through
the analog communication portion 11 or the IP communica-
tion portion 12.

The CPU 16 1s formed, when the line of the connection
target 4 1s busy (connection with the connection target 4
cannot be established), to transmit information (busy infor-
mation) to the portable telephone 2a with a message “the line
1s busy” through the inirared communication portion 13.
Thus, the CPU 16 1s formed to output the busy information to
the portable telephone 2a with a voice or an 1mage. Further,
the CPU 16 1s formed to recognize that the line of the con-
nection target 4 1s busy by detecting a busy tone transmitted
from the external telephone switchboard (not shown). In
addition, the CPU 16 1s formed, when transmitting the busy
information to the portable telephone 2a, not to make a call to
the fixed telephone 3a corresponding to the portable tele-
phone 2a. In other words, the CPU 16 1s formed not to ring the
ringing portion 32a of the fixed telephone 3a when transmut-
ting the busy information to the portable telephone 2a.

The CPU 16 of the gateway apparatus 1 1s formed to also
control the portable telephones 25, 2¢ and 24 similarly to the
portable telephone 2a. Further, the CPU 16 1s formed to also
control the fixed telephones 356, 3¢ and 3d similarly to the
fixed telephone 3a.
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Operations of the CPUs 26a, 16 and 33a of the portable
telephone 2a, the gateway apparatus 1 and the fixed telephone
3a 1n relation to connection with the connection target 4 1n the
telephone system 100 according to the embodiment of the
present invention are now described with reference to FIGS.
1toS.

First, the CPU 264 (see F1G. 1) of the portable telephone 2a
determines whether or not the user has selected any one of the
plurality of connection target telephone numbers 224q from
the address book 124a (see FIG. 1) at a step S1, as shown 1n
FIG. 3. The CPU 26aq repeats this determination until the
same determines that the user has selected any one of the
plurality of connection target telephone numbers 224q at the
step S1. When determining that the user has selected any one
of the plurality of connection target telephone numbers 224q
at the step S1, the CPU 26a transmits the selected connection
target telephone number 224a and the telephone number
“aaa-aaaa-aaaa” of the portable telephone 2a to the gateway
apparatus 1 through the infrared communication portion 22a
(see FIG. 1) at a step S2. According to this embodiment, the
user has selected the connection target telephone number
2244 corresponding to the connection target 4.

The CPU 16 (see FIG. 1) of the gateway apparatus 1 deter-
mines whether or not the same has received the connection
target telephone number 224q and the telephone number of
the portable telephone 2a having transmitted the connection
target telephone number 224q at a step S11, as shown i FIG.
4. The CPU 16 repeats this determination until determining
that the same has received the connection target telephone
number 224a and the telephone number of the portable tele-
phone 2q at the step S11. When determining that the same has
received the connection target telephone number 224a and
the telephone number of the portable telephone 2a at the step
S11, the CPU 16 attempts connection to the connection target
4 specified by the connection target telephone number 224q
by transmitting the connection target telephone number 224a
to the external telephone switchboard (not shown) or the like
through the analog communication portion 11 or the IP com-
munication portion 12 (see FI1G. 1) at a step S12.

At a step S13, the CPU 16 determines whether or not the

same has detected that the user of the connection target 4 has
picked up an unshown telephone recerver and the line has
been connected (oil-hook). If determining that the same has
not detected off-hook of the connection target 4 at the step
S13, the CPU 16 determines whether or not the same has
detected the busy tone 1indicating that the line of the connec-
tion target 4 1s busy at a step S14. When determining that the
same has not detected the busy tone at the step S14, the CPU
16 returns to the step S13, to determine whether or not the
same has detected oif-hook of the connection target 4 again.
When determining that the same has detected the busy tone at
the step S14, on the other hand, the CPU 16 determines that
connection with the connection target 4 cannot be established
and transmits the information (busy information) to the por-
table telephone 2a with the message “the line 1s busy”™.
The CPU 26a of the portable telephone 2a determines
whether or not the same has recetved the busy information at
a step S3, as shown 1 FIG. 3. When determining that the same
has received the busy information at the step S3, the CPU 26a
outputs busy information with a voice or an 1mage at a step
S4. Thus, the CPU 26a of the portable telephone 2a termi-
nates the processing. When determining that the same has not
received the busy information at the step S3, on the other
hand, the CPU 26qa advances to a step S5 described later.

When the CPU 16 of the gateway apparatus 1 determines
that the same has detected ofi-hook of the connection target 4
at the step S13 as shown 1n FIG. 4, connection between the
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connection target 4 and the gateway apparatus 1 1s estab-
lished. Then, the CPU 16 refers to the portable telephone-
fixed telephone table 164a (see FI1G. 2) and extracts the fixed
telephone 3a corresponding to the portable telephone 2a hav-
ing the telephone number “aaa-aaaa-aaaa” at a step S16.
Then, the CPU 16 makes a call to the extension number
“AAA” of the fixed telephone 3a from the analog communi-

cation portion 11 (see FI1G. 1) through the extension line at a

step S17. Then, the CPU 16 advances to a step S18.

The CPU 33a (see FIG. 1) of the fixed telephone 3a deter-
mines whether or not the communication portion 31a (see
FIG. 1) has received an incoming call at a step S31, as shown
in FIG. 5. The CPU 33a repeats this determination until the
same determines that the communication portion 31a has
received the incoming call at the step S31. When determining
that the communication portion 31a has received the incom-
ing call at the step S31, the CPU 33a determines whether or
not the user of the fixed telephone 3a 1s already 1n communi-
cation with another connection target or another fixed tele-
phone 4b, 4¢ or 4d at a step S32. When determining that the
user 1s already in commumnication with another connection
target or another fixed telephone 45, 4¢ or 44 at the step S32,
the CPU 334 transmits a busy tone to the gateway apparatus 1
at a step S33, thereby informing the gateway apparatus 1 that
the line of the fixed telephone 3a 1s busy. Thus, the CPU 33a
of the fixed telephone 3a terminates the processing. When
determining that the user 1s not in communication with
another connection target or another fixed telephone 456, 4¢ or
dd at the step S32, on the other hand, the CPU 33a rings the
ringing portion 32q at a step S34.

Then, the CPU 334 determines whether or not the same has
accepted a telephone communication starting operation at a
step S35. The CPU 33a repeats this determination until deter-
mimng that the same has accepted the telephone communi-
cation starting operation at the step S35. When determining
that the same has accepted the telephone communication
starting operation at the step S35, the CPU 334 connects the
line with the gateway apparatus 1 (off-hook) and informs the
gateway apparatus 1 about the off-hook at a step S36. Thus,
both of connection between the connection target 4 and the
gateway apparatus 1 and connection between the fixed tele-
phone 3a and the gateway apparatus 1 are established. Then,
the CPU 33q of the fixed telephone 3a terminates the process-
ng.

The CPU 16 of the gateway apparatus 1 determines
whether or not the same has detected the busy tone transmit-
ted from the fixed telephone 3a (refer to the step S33 in FIG.
5) at a step S18, as shown 1n FIG. 4. When determining that
the same has not detected the busy tone at the step S18, the
CPU 16 determines whether or not the same has determined
off-hook of the fixed telephone 3a within a prescribed time at
a step S19. When determining that the same has detected
off-hook of the fixed telephone 3a within the prescribed time
at the step S19, the CPU 16 connects the connection target 4
and the fixed telephone 3a with each other through the exter-
nal telephone switchboard at a step S20, to allow telephone
communication between the connection target 4 and the fixed
telephone 3a. Thus, the CPU 16 of the gateway apparatus 1
terminates the processing.

When determining that the same has detected the busy tone
at the step S18 or determining that the same has not detected
off-hook of the fixed telephone 3a within the prescribed time
at the step S19, on the other hand, the CPU 16 determines that
connection with the fixed telephone 3a cannot be established
and transmits the information (standby information) request-
ing the connection target 4 to be on standby with the message
“connecting, please wait” to the connection target 4 with
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which the connection has been established at a step S21.
Then, the CPU 16 transmuits the telephone number “aaa-aaaa-
aaaa” of the portable telephone 2a (having transmitted the
connection target telephone number 224a) corresponding to
the fixed telephone 3a with which connection cannot be
established to the external portable telephone base station
(not shown) or the like through the analog communication
portion 11 or the IP communication portion 12, thereby con-
necting the gateway apparatus 1 with the portable telephone
2a at a step S22.

The CPU 26a of the portable telephone 2a determines
whether or not the communication portion 21a has received
an mcoming call at the step S5, as shown 1in FIG. 3. When
determining that the communication portion 21 has recerved
no icoming call at the step S5, the CPU 264 of the portable
telephone 2a terminates the processing. When determining
that the communication portion 21 has recerved an incoming
call at the step S5, on the other hand, the CPU 264 rings the
ringing portion 23aq at a step S6.

Then, the CPU 264 determines whether or not the same has
accepted a telephone communication starting operation at a
step S7. The CPU 264 repeats this determination until deter-
mining that the same has accepted the telephone communi-
cation starting operation at the step S7. When determining
that the same has accepted the telephone communication
starting operation at the step S7, the CPU 26a connects the
line with the gateway apparatus 1 (oif-hook) and informs the
gateway apparatus 1 about the off-hook at a step S8. Thus,
both of connection between the connection target 4 and the
gateway apparatus 1 and connection between the portable
telephone 2a and the gateway apparatus 1 are established.
Then, the CPU 264 of the portable telephone 2a terminates
the processing. The CPU 16 of the gateway apparatus 1 deter-
mines whether or not the same has detected off-hook of the
portable telephone 2q at a step S23, as shown 1n FIG. 4.

The CPU 16 repeats this determination until determining,
that the same has detected off-hook of the portable telephone
2a at the step S23. When determining that the same has
detected off-hook of the portable telephone 2a at the step S23,
the CPU 16 connects the portable telephone 2 and the fixed
telephone 3a with each other to allow telephone communica-
tion between the portable telephone 2a and the fixed tele-
phone 3a at a step S24. Then, the CPU 16 of the gateway
apparatus 1 terminates the processing.

According to this embodiment, as hereinabove described,
the gateway apparatus 1 1s provided with the inirared com-
munication portion 13 capable of receiving the connection
target telephone number 224q and the telephone number of
the portable telephone 2a from the inirared communication
portion 22a of the portable telephone 24 and the CPU 16
connecting the fixed telephone 3a to the connection target 4
specified by the connection target telephone number 224a by
making a call to the connection target telephone number 224a
while ringing the ringing portion 32a of the fixed telephone
3a by referring to the portable telephone-fixed telephone
table 16a stored 1in the ROM 14 and making a call to the
extension number “AAA” of the fixed telephone 3a corre-
sponding to the portable telephone 2a. Thus, the gateway
apparatus 1 can inform the user about the fixed telephone 3a
connected to the connection target 4 on the basis of the con-
nection target telephone number 224a by nnging the ringing
portion 32a of the fixed telephone 3a corresponding to the
portable telephone 2a from which the connection target tele-
phone number 2244 has been acquired. The CPU 16, capable
of recognizing the fixed telephone 3a corresponding to the
portable telephone 2a from which the connection target tele-
phone number 224a has been acquired on the basis of the
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association previously stored in the ROM 14, can more reli-
ably ring the ringing portion 32a of the fixed telephone 3a
corresponding to the portable telephone 2a from which the
connection target telephone number 224a has been acquired.

According to this embodiment, as hereinabove described,
the infrared communication portion 13 i1s formed to also
acquire the telephone number “aaa-aaaa-aaaa” (telephone
number information) of the portable telephone 2a from the
portable telephone 2a, 1n addition to the connection target
telephone number 224a of the connection target 4. Thus, the
infrared communication portion 13 can easily specily the
fixed telephone 3a corresponding to the portable telephone 2a
on the basis of the telephone number information acquired
from the portable telephone 2a.

According to this embodiment, as hereinabove described,
the CPU 16 1s formed, when connection with the fixed tele-
phone 3a cannot be established, to allow telephone commu-
nication between the portable telephone 2a and the connec-
tion target 4 by transmitting the telephone number “aaa-aaaa-
aaaa” of the portable telephone 2a to the external portable
telephone base station or the like and connecting the portable
telephone 2a thereto. Thus, the CPU 16 can more reliably
allow the user having transmitted the connection target tele-
phone number 224q from the portable telephone 2a to make
telephone communication with the connection target 4 by
connecting the portable telephone 2a from which the connec-
tion target telephone number 224q has been acquired and the
connection target 4 with each other through the analog com-
munication portion 11 or the IP communication portion 12
also when the user does not make telephone communication
through the fixed telephone 3a whose ringing portion 324 has
been rung. Connection with the fixed telephone 3a cannot be
established when the CPU 16 determines that the line of the
fixed telephone 3a 1s busy (refer to the step S18 1n F1G. 4) and
when the CPU 16 determines that the user has not performed
a telephone communication starting operation on the fixed
telephone 3a within the prescribed time from starting of ring-
ing of the ringing portion 32q of the fixed telephone 3a (refer
to the step S19 1n FIG. 4).

According to this embodiment, as hereimnabove described,
the CPU 16 1s formed to transmit the information requesting,
the connection target 4 to be on standby with the message
“connecting, please wait” to the connection target 4 with
which the connection has been established through the analog
communication portion 11 or the IP communication portion
12 before connecting the connection target 4 to the portable
telephone 2a when connection with the fixed telephone 3a
cannot be established. Thus, the CPU 16 can previously
inform the connection target 4 that the same 1s requested to be
on standby before a lapse of the time (waiting time) required
for connecting the portable telephone 2a and the connection
target 4 with each other through the analog communication
portion 11 or the IP communication portion 12, whereby the
connection target 4 can be mhibited from erroneously recog-
nizing that the same has been disconnected from the gateway
apparatus 1 1n the waiting time.

According to this embodiment, as hereimnabove described,
the CPU 16 1s formed to transmit the busy information to the
portable telephone 2a¢ with the message “the line 1s busy”
through the infrared communication portion 13 when the line
of the connection target 4 1s busy and connection with the
connection target 4 specified by the connection target tele-
phone number 224a cannot be established. Thus, the user of
the portable telephone 2a can easily recognize that connec-
tion with the connection target 4 1s not established.

According to this embodiment, as hereinabove described,
the CPU 16 1s formed to select either the outside telephone
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network 6 or the IP network 7 not occupied for another call or
the like and to make a call through the selected network 6 or
7. Thus, the user can easily make telephone communication
through the outside telephone network 6 or the IP network 7
not occupied for another call or the like.

According to this embodiment, as hereinabove described,

the CPU 16 1s formed to select either the outside telephone
network 6 or the IP network 7 at a lower charge and to make
a call through the selected network 6 or 7. Thus, the user can
make telephone communication at a low cost through the
outside telephone network 6 or the IP network 7 at a lower
charge.

Although the present imvention has been described and
illustrated in detail, it 1s clearly understood that the same 1s by
way of 1llustration and example only and 1s not to be taken by
way of limitation, the spirit and scope of the present invention
being limited only by the terms of the appended claims.

For example, while the gateway apparatus 1 1s employed as
the example of the private branch exchange and the portable
telephones 2a to 24 are employed as the examples of the
portable terminal 1n the aforementioned embodiment, the
present mvention 1s not restricted to this. According to the
present invention, the private branch exchange may be
another private branch exchange such as an IP-PBX (Internet
Protocol Private Branch eXchange). Further, the portable ter-
minal may simply be formed to be capable of transmitting
connection target telephone numbers, and may be another
portable terminal such as a PDA (Personal Digital Assistant)
having no telephone communication function, for example.

While the portable telephone 2a transmits the connection
target telephone number 224aq and the telephone number
“aaa-aaaa-aaaa” thereof to the gateway apparatus 1 by radio
communication through the infrared communication portion
13 in the aforementioned embodiment, the present invention
1s not restricted to this. According to the present invention, the
portable telephone may alternatively transmit the connection
target telephone number and the telephone number thereof to
the gateway apparatus by another radio communication such
as Bluetooth (registered trademark) other than the infrared
communication.

While the portable telephones 2a to 24 and the gateway
apparatus 1 are connected with each other to be capable of
making telephone communication not only through the por-
table telephone network 5 but also through the outside tele-
phone network 6 and the IP network 7, the present invention
1s not restricted to this. According to the present invention, the
gateway apparatus may alternatively be provided with a por-
table telephone communication portion allowing telephone
communication through the portable telephone network so
that the portable telephones and the gateway apparatus can
make telephone communication only through the portable
telephone network. In this case, the gateway apparatus may
also serve as a telephone switchboard 1n the portable tele-
phone network, thereby constructing a portable telephone
network which 1s only locally usable. Thus, the user can make
telephone communication through the portable telephone
network free of charge, dissimilarly to the case of making
telephone communication through the external portable tele-
phone network.

While the gateway apparatus 1 and the fixed telephones 3a
to 3d are connected with each other through the extension
lines 1n the alorementioned embodiment, the present inven-
tion 1s not restricted to this. According to the present inven-
tion, the gateway apparatus and the fixed telephones may
alternatively be connected with each other through outside
lines and the outside telephone network.
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While the CPU 16 reters to the portable telephone-fixed
telephone table 16a stored in the ROM 14 and extracts the
fixed telephone 3a corresponding to the portable telephone 2a
having transmitted the connection target telephone number
2244 1n the aforementioned embodiment, the present mnven-
tion 1s not restricted to this. According to the present mven-
tion, the CPU may alternatively extract the fixed telephone
corresponding to the portable telephone without employing
the portable telephone-fixed telephone table. For example,
the portable telephone previously stores the extension num-
ber of the corresponding fixed telephone, and 1s formed to
transmit the stored extension number of the fixed telephone in
place of the telephone number of itself. Thus, the gateway
apparatus can transmit the extension number of the fixed
telephone received from the portable telephone without refer-
ring to the association between the portable telephone and the
fixed telephone. Further alternatively, the gateway apparatus
may be formed to recognize the position of the portable
telephone having transmitted the connection target telephone
number with a GPS recerver or the like thereby associating a
fixed telephone present on a position nearest to the portable
telephone as the fixed telephone corresponding to the por-
table telephone.

While the CPU 16 transmits the busy information to the
portable telephone 2a without ringing the ringing portion 324
of the fixed telephone 3a when the line of the connection
target 4 1s busy and connection with the connection target 4
specified by the connection target telephone number 224q
cannot be established 1n the atforementioned embodiment, the
present mvention 1s not restricted to this. According to the
present invention, a display portion or the like provided on the
fixed telephone may display busy information when connec-
tion with the connection target cannot be established. Thus,
the display portion or the like can inform the user that the line
1s busy also when the CPU cannot transmit the information to
the portable telephone through the infrared communication
portion.

While the CPU 16 of the gateway apparatus 1 1s formed to
extract the fixed telephone 3a corresponding to the portable
telephone 2a and to make a call to the extension number of the
extracted fixed telephone 3a while maintaining connection
with the connection target 4 when connection with the con-
nection target 4 1s established 1n the aforementioned embodi-
ment, the present invention 1s not restricted to this. According
to the present invention, the gateway apparatus may alterna-
tively be formed, when connection with the connection target
1s established, to temporarily cancel the connection with the
connection target without maintaining the connection so that
the connection target makes a call to the gateway apparatus
for reconnecting the connection target and the gateway appa-
ratus with each other ({or calling back the gateway apparatus).
Thus, the charge for the call for maintaining the connection
with the connection target can be prevented from increase due
to a long time required by the gateway apparatus for connect-
ing the connection target and the fixed telephone (portable
telephone) with each other.

What 1s claimed 1s:

1. A private branch exchange comprising:

a first communication portion capable of acquiring connec-
tion target specilying information related to a connec-
tion target from a portable terminal whose user selects
the connection target;

a second communication portion allowing telephone com-
munication between a fixed telephone associated with
said portable terminal and said connection target on the
basis of said connection target specifying information;
and
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a control portion making a call to said connection target on
the basis of said connection target specifying informa-
tion, without connecting said portable terminal with said
connection target to allow telephone communication,
and ringing said fixed telephone associated with said
portable terminal from which said connection target
speciiying information has been acquired.

2. The private branch exchange according to claim 1, fur-
ther comprising a storage portion storing association between
cach of a plurality of said portable terminals and said fixed
telephone associated with each of said plurality of portable
terminals, wherein

said control portion 1s formed to ring said fixed telephone
associated with said portable terminal from which said
connection target specilying information has been
acquired on the basis of said association between said
portable terminal and said fixed telephone stored 1n said
storage portion.

3. The private branch exchange according to claim 2,

wherein

said first communication portion 1s formed to also acquire
telephone number information of said portable terminal
from said portable terminal, 1n addition to said connec-
tion target specitying mformation related to said con-
nection target.

4. The private branch exchange according to claim 2,

wherein

said storage portion stores one-to-one correspondence
between said portable terminal and said fixed telephone
in a list form.

5. The private branch exchange according to claim 4,

wherein

said storage portion stores one-to-one correspondence
between a telephone number assigned to said portable
terminal and an extension number assigned to said fixed
telephone 1n a list form.

6. The private branch exchange according to claim 1,

wherein

said control portion 1s formed to allow telephone commu-
nication between said fixed telephone and said connec-
tion target by connecting said fixed telephone and said
connection target with each other through said second
communication portion when the user makes telephone
communication through said fixed telephone in response
to ringing of said fixed telephone.

7. The private branch exchange according to claim 1,

wherein

said second communication portion 1s formed to be con-
nectable to said portable terminal and said connection
target, and

said control portion 1s formed to allow telephone commu-
nication between said portable terminal and said con-
nection target by connecting said portable terminal asso-
ciated with said fixed telephone and said connection
target with each other through said second communica-
tion portion when the user does not make telephone
communication through said fixed telephone in response
to ringing of said fixed telephone.

8. The private branch exchange according to claim 7,

wherein

said control portion 1s formed to allow telephone commu-
nication between said portable terminal and said con-
nection target by connecting said portable terminal asso-
ciated with said fixed telephone and said connection
target with each other through said second communica-
tion portion i place of telephone communication
between said fixed telephone and said connection target
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on the assumption that the user does not make telephone
communication through said fixed telephone in response
to ringing of said fixed telephone when determining that
the line of said fixed telephone 1s busy.

9. The private branch exchange according to claim 7,

wherein

said control portion 1s formed to allow telephone commu-
nication between said portable terminal and said con-
nection target by connecting said portable terminal asso-
ciated with said fixed telephone and said connection
target with each other through said second communica-
tion portion 1 place of telephone communication
between said fixed telephone and said connection target
on the assumption that the user does not make telephone
communication through said fixed telephone in response
to ringing of said fixed telephone when determining that
the user has not performed a telephone commumnication
starting operation on said {ixed telephone up to a lapse of
a prescribed time from starting of ringing of said fixed

telephone.
10. The private branch exchange according to claim 7,

wherein

said control portion 1s formed to transmit information
requesting said connection target to be on standby to said
connection target through said second communication
portion before connecting said portable terminal associ-
ated with said fixed telephone and said connection target
with each other through said second commumnication
portion.

11. The private branch exchange according to claim 1,

wherein

said control portion 1s formed to transmit information pur-
porting that connection with said connection target 1s not
established to said portable terminal through said first
communication portion without rnnging said fixed tele-
phone when connection with said connection target 1s
not established.

12. The private branch exchange according to claim 1,

wherein

said first communication portion 1s formed to acquire said
connection target speciiying information related to said
connection target from said portable terminal by making
infrared communication.

13. The private branch exchange according to claim 1,

wherein said second communication portion includes:

a telephone communication portion connected to an out-
side telephone network, and

an [P communication portion connected to an IP network,
and

1s formed to allow telephone communication between said
fixed telephone and said connection target through at
least either said outside telephone network or said IP
network.

14. The private branch exchange according to claim 13,

wherein

18

said control portion 1s formed to make a call by selecting
cither said outside telephone network or said IP network
not occupied for another call.

15. The private branch exchange according to claim 13,

5 wherein
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said control portion 1s formed to make a call by selecting
either said outside telephone network or said IP network
at a lower charge.

16. A telephone system comprising:

a portable terminal capable of transmitting connection tar-

get specilying information related to a connection target,
wherein a user of the portable terminal selects the con-

nection target;

a plurality of fixed telephones; and

a private branch exchange including a first communication
portion capable of acquiring said connection target
speciiying information transmitted from said portable
terminal, a second communication portion allowing
telephone communication between said fixed telephone
associated with said portable terminal and said connec-
tion target on the basis of said connection target speci-
tying information, and a control portion formed to make
a call to said connection target on the basis of said
connection target specifying information, without con-
necting said portable terminal with said connection tar-
get to allow telephone communication, and to ring said
fixed telephone associated with said portable terminal
from which said connection target speciiying informa-
tion has been acquired.

17. The telephone system according to claim 16, wherein

said private branch exchange further includes a storage
portion storing association between each of aplurality of
said portable terminals and said fixed telephone associ-
ated with each of said plurality of portable terminals, and

said control portion of said private branch exchange 1s
formed to ring said fixed telephone associated with said
portable terminal from which said connection target
speciiying information has been acquired on the basis of
said association between said portable terminal and said
fixed telephone stored in said storage portion.

18. The telephone system according to claim 17, wherein

said first communication portion of said private branch
exchange 1s formed to also acquire telephone number
information of said portable terminal from said portable
terminal, 1n addition to said connection target specitying
information related to said connection target.

19. The telephone system according to claim 17, wherein

said storage portion of said private branch exchange stores
one-to-one correspondence between said portable ter-
minal and said fixed telephone 1n a list form.

20. The telephone system according to claim 19, wherein

said storage portion of said private branch exchange stores
one-to-one correspondence between a telephone num-
ber assigned to said portable terminal and an extension
number assigned to said fixed telephone in a list form.
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